Toxoplasma gondii is an obligate intracellular protozoan parasite that is capable of infecting a variety of intermediate hosts including humans. Infected definitive hosts (cats) shed oocysts in feces that rapidly mature in the soil and become infectious. Vertical transmission of the parasite through the placenta can also occur, leading to congenital toxoplasmosis. Following primary infection, Toxoplasma gondii can remain latent for the life of the host; the risk for reactivation is highest among immunosuppressed individuals. The current study was planned by using 125 pregnant women with single or multiple abortion from different private clinics and hospitals in Babylon province, as well as a control group of 215 pregnant women without history of abortion and 15 apparently healthy women without pregnancy. For all patients and controls, screening tests for anti-Toxoplasma (antiToxo) antibody (IgM and IgG) and anti-transglutaminase/Immunoglobulin A (AtTg/IgA) antibody level were done by using ELISA technique in the laboratory of Babylon GIT Center during the period from August 2016 to June 2017. Descriptive and inferential statistical analysis was used to analyze the data. The result revealed that IgG was only indicative of previous exposure to Toxoplasma (recent or past IgG. Women aged 24-35 years were more susceptible to abortion than the other age groups, mostly during the first trimester of pregnancy. There was a relationship between aborted women having toxoplasma infection with AtTg antibody, which might suggest a latent coeliac disease (asymptomatic) that was associated with pregnancy and led to spontaneous abortion. The AtTg IgA had significant negative correlation with age group, time of abortion and abortion number. This result might indicate that AtTg IgA spontaneously increased with time in relation to patient ages as well as specific conditions of aborted women such as time and number of abortion.
Introduction
Toxoplasma gondii is an obligate intracellular protozoan parasite that is capable of infecting a variety of intermediate hosts including humans. Infected definitive hosts (cats) shed oocysts in feces that rapidly mature in the soil and become infectious [1] . Toxoplasmosis is acquired by humans through ingestion of food or water contaminated with cat feces or through eating undercooked meat containing viable oocysts. Vertical transmission of the parasite through the placenta can also occur, leading to congenital toxoplasmosis. Following primary infection, Toxoplasma gondii can remain latent for the life of the host; the risk for reactivation is highest among immunosuppressed individuals.
Seri prevalence studies performed in the United States indicated that approximately 9% to 11% of individuals between the ages of 6 and 49 years had antibodies to Toxoplasma gondii [2] . Subclinical infection may result in premature delivery and subsequent neurologic, intellectual and audio logic defects. Active Toxoplasmosis is suggested by the presence of IgM antibodies; however, elevated antiIgM titers are often absent in immunocompromised patients. In addition, elevated IgM can persist from an acute infection that may have occurred as long ago as one year.
IgG is only indicative of previous exposure to Toxoplasma (recent or past). A single positive Toxoplasma IgG result should not be used to diagnose the recent infection. Seroconversion from negative to positive IgG is indicative of recent Toxoplasma gondii infection. A suspected diagnosis of acute Toxoplasmosis should be confirmed by detection of Toxoplasma gondii DNA by polymerase chain reaction (PCR) analysis of cerebrospinal fluid or amniotic fluid specimens (PTOX / Toxoplasma gondii, Molecular Detection, PCR). Sera drawn very early during the acute stage of infection may have Toxoplasma IgG levels < 9 IU/mL [1] .
The frequency of dead children birth was about the same: 2.3% and 1.9% respectively (p > 0.05). In 43% of women after 6-8 months of strict adherence to a gluten-free diet (GFD), amenorrhea had disappeared and there were regular menses. Three women of childbearing age strictly abided the GFD and had a history of repeated spontaneous abortion during the year managed to get pregnant and give birth to a healthy full-term baby. Reproductive disorders in women with celiac disease (CD) are significantly more likely than at women with functional bowel disease. One of the reasons of reproductive disorders in patients with CD may be the malabsorption of necessary nutrients in the small intestine. The presence of reproductive disorders should be considered as a risk factor for CD, and so these women should be screened for CD [3] .
CD is an immune-mediated small bowel disorder that develops in genetically susceptible individuals upon exposure to dietary gluten. CD could have extra-intestinal manifestations that affect women's reproductive health. The HLA-DQ2 and DQ8 haplotypes are expressed on the surface of antigenpresenting cells in the gut lamina propria and bind activated gliadin peptides, eliciting an inflammatory reaction. This inflammatory state leads to changes in the small bowel mucosa architecture including increased infiltration of lymphocytes into the epithelial cells, villous atrophy and crypt distortion. CD is associated with a number of extra intestinal manifestations, and resultant morbidity and mortality [4] . An association between CD and reproductive abnormalities was first made in 1970 when Morris et al. described three patients with untreated CD and infertility, all of whom became pregnant after initiating a GFD. However, since this case report, the literature addressing complications of CD in women, especifically the rate of infertility, length of fertile life span, perinatal complications and adverse pregnancy outcomes, has been inconsistent [5] .
Women with CD have increased spontaneous abortions, preterm delivery, and fewer successful pregnancies. With the increase in the prevalence of CD, over the last several decades and the advent of celiac centers in the U.S. and across the world, the fertility experience of these patients is an important aspect of women's health that needs increased awareness among patients and physicians. Though there are conflicting data regarding the relative risk of infertility and other reproductive complications, undiagnosed CD should be considered as an etiology in patients with recurrent complications of pregnancy, and these women should be screened for serologic markers. Women's health specialists need to be aware of the pregnancy complication faced by women with untreated CD and have a low threshold for testing high-risk patients [6] .
The seroprevalence of transglutaminase IgA was 6.70% in the group with recurrent abortion, 5.70% in the group with stillbirth, 5.65% in the group with infertility, 9.33% in the group with intrauterine growth restriction, and 1.30% in the control group. Rates of previous preterm births, low birthweight infants and cesarean section were higher in seropositive women compared with seronegative subjects. Women having poor reproductive performance had subclinical CD. The serology for CD can be considered in idiopathic cases [7] .
Spontaneous abortion, is the loss of pregnancy without intervention before 20 weeks of gestation, affecting up to 20% of recognized pregnancies. Spontaneous abortion can be subdivided into threatened abortion, inevitable abortion, incomplete abortion, missed abortion, septic abortion, complete abortion and recurrent spontaneous abortion. Many pregnancies are lost spontaneously before a woman recognizes that she is pregnant, and the clinical signs of miscarriage are mistaken for a heavy or late menses. No clear association has been found between the influence of stress and early pregnancy loss. Sexual activity also does not elevate the risk in women with uncomplicated pregnancies. The chronic maternal diseases are poorly controlled diabetes, CD, autoimmune diseases (particularly antiphospholipid antibody syndrome),and the maternal infections are bacterial vaginosis; mycoplasmosis, herpes simplex virus, toxoplasmosis, listeriosis, chlamydia, human immunodeficiency virus, syphilis, parvovirus B19, malaria, gonorrhea, rubella, cytomegalovirus [8] .
Patients presenting silent CD, without gastrointestinal (GI) symptoms, may have short stature or neurologic symptoms and possible reproductive disorders, including delayed menarche, menstrual disturbances, infertility and recurrent miscarriage. CD has also been associated with chronic pelvic pain, including dysmenorrhea and deep dyspareunia. The underlying injury involves an inflammatory reaction, primarily in the duodenum and jejunum, mediated by gliadin reactive CD4+ T cells in the lamina propria [9] . These cells are bound to gliadin, a primary wheat protein, and produce inflammatory cytokines, especially interferon-γ [7] . The immunogenicity of gliadin is enhanced by the enzyme tissue transglutaminase, which dimidiates the gliadin peptides and serves as a marker for CD. The mechanisms by which CD affects reproduction are unknown, and indeed, not all studies examining the relationship have consistently found adverse effects. Nutritional and other factors have been suggested but do not appear to be involved in patients with silent CD. [10] .
More compelling evidence of the role of CD in unexplained infertility may be suggested by a positive response to therapy in those with yet-untreated diseases. There are several reports of successful pregnancy after adoption of a GFD, but the number of CD cases detected by screening has been too small and the concomitant use of other effective interventions limits conclusions about causality [9] . Testing of serum IgA anti-tissue transglutaminase antibodies is recommended initially in those without IgA deficiency, because it is highly sensitive and specific [1] . IgA anti-endomysial antibodies are nearly 100% specific but may only be used to confirm diagnosis, because they may be seen in other autoimmune disorders. Antigliadin antibody testing, once recommended for screening, lacks the sensitivity and specificity for use as a screening test in reproductive-aged patients [11] .
Women having unexplained infertility, recurrent abortions, stillbirths or intrauterine growth retardation could have subclinical CD, which can be detected by serological screening tests. Improved diagnostic tools and greater access to screening have led to more latent or subclinical CD. Untreated CD may lead to more reproductive problems if those patients don't follow a GFD. Until now, there have been very few studies regarding the effect of latent CD on reproductive performance .
Based on IgA tTG antibody titers, latent CD was 5.43 times more common in the group with recurrent spontaneous abortion than in the control group. The rate of latent CD in the group with stillbirth was 4.61 times greater than the control group. The rate for the group with intrauterine growth restriction was 7.75 times greater than the control subjects, while the rate for those with unexplained infertility was 4.51 times higher than the control.
The researchers also found that women with positive blood screens showed higher rates of previous early births, low-weight births and cesarean sections than the seronegative subjects did. Researchers admitted that not every study showed a clear reduction in fertility, but a number did show a higher risk of adverse pregnancy outcomes for women with latent CD. Spotting the CD and treating it with a gluten free diet may reduce these associated risks.
An increased incidence of reproductive problems, including infertility, miscarriage, low birth weight newborns and shorter duration of breast-feeding, is known to exist in women with coeliac diseases; some of these conditions are improved by a GFD. Screening for coeliac disease should be part of the diagnostic work-up of infertile women, particularly when no apparent cause can be ascertained after the standard evaluation [12] .
Experimental
This study was planned to detect the percentage of aborted women having non-classical coeliac diseases with or without Toxoplasma infection. By using 125 pregnant women with single or multiple abortion from different private clinics and hospitals in Babylon province, as well as 30 age-matched women as the control group which included 15 pregnant women without history of abortion and 15 apparently healthy women without pregnancy. All studied cases had previous diagnosis by specialists as aborted women; most of them had unexplained (idiopathic)
Results and Discussion
By using basic standard ELISA technique to determine AtTg IgA, anti-Toxoplasma IgG and IgM for all patients and control, the results were revealed as illustrated in Figs. 1-3 . Aborted women had a higher level of both AtTg IgA and anti-Toxo IgG antibodies than the control group, with a highly significant (P < 0.01) increase, while IgM had a higher level but no significant increase. This result suggested that there was a relationship between aborted women having Toxoplasma infection and AtTg antibodies, which might indicate there was a latent (asymptomatic) coeliac disease associated with pregnancy leading to spontaous abortion. The result was consistent with another finding that women having poor reproductive performance had subclinical CD. The serology for CD can be considered in idiopathic cases [10] .
Elevated anti-IgM titers are often absent in immunocompromised patients. In addition, elevated IgM can persist from an acute infection that may have occurred as long ago as one year. IgG is only indicative of previous exposure to Toxoplasma (recent or past). A single positive Toxoplasma IgG result should not be used to diagnose recent infections [1] . Table 1 shows the highly significant increase of AtTg level in aborted women in comparison to the control group. There was no difference of AtTg level in pregnant women having anti-Toxo IgG antibody in comparison to the pregnant with negative IgG group. In addition, there was a highly significant increase in anti-Toxo IgG level among the infected group than the non-infected and the control groups. However, there was no significant result of anti-Toxo IgM antibody for all patients and control groups. This result suggested that AtTg level increased in pregnancy and might indicate the hidden reason of abortion rather than other causes. In 43% women after 6-8 months of strict adherence to a GFD stopped to have amenorrhea and regular menses appeared. Three women of childbearing age strictly abided to the GFD and had a history of repeated spontaneous abortion during the year managed to get pregnant and give birth to healthy fullterm babies. Reproductive disorders are significantly more likely to occur in women with CD than in women with functional bowel diseases [3] . Table 2 shows that the level of anti-Toxo IgG antibody in the group of patients with weak or equivocal level of AtTg was higher than the negative, positive and control groups. This result shows that many patients with chronic Toxoplasma infection had a high risk of being infected with asymptomatic coeliac disease (non-classical type), and that they were a higher risk of repeated abortions than the other groups with a low level of AtTg. Table 3 shows there was a highly significant increase in anti-Toxoplasma IgM level among the patients with positive results in comparison to patients with negative results and the control group. The AtTg-IgA level was higher among patient having negative IgM result, which might suggest that aborted women were predisposed to be infected with latent coeliac disaeses regardless of Toxoplasma infection. IgM antibodies, however, elevated anti-IgM titers are often absent in immunocompromised patients. In addition, elevated IgM can persist from an acute infection that may have occurred as long as one year ago [1] . Table 4 shows that the higher percentage of aborted women were distributed in age range of 25-24 years. This age range also shows a higher level of AtTg IgA in comparison to other age groups and the control group. This result indicates that young women are more susceptible to abortion than other age groups either with Toxoplasma infection or idiopathic abortion, due to their infection with the latent coeliac disease.
Most abortions are carried out for women between the ages of 18 and 29. Although abortion numbers are largely concentrated within the middle of the reproductive life-span of age 15 to 44, a relatively small number of women at both ends of this spectrum require abortions. Over the recent decades, a great deal of attention has been paid to "teenage" pregnancy and abortion rates. It should first be noted that the category "teenage" does not distinguish between girls who are pregnant at the age of 14 and those at the age of 19. The standardized average (mean) age of mother rose to 29.5 years in 2010, compared with 29.4 years in 2009 and 28.5 years in 2000 [13] .
According to Table 5 , abortions during the first trimester had a higher percentage of 41.9% and a higher AtTg IgA level in comparison to the second and third trimesters as well as the control groups. This result might suggest that abortion was more distributed in the first trimester than the other periods, so the follow-up and special maintenance was recommended in such time rather than others. CD also has been suggested as a contributor to recurrent pregnancy loss. In a small series, 8% of affected patients had positive serology and the diagnosis of CD was confirmed by biopsy in 88%. [14] . Women with undiagnosed CD had the chance of miscarriage 9 times higher than those who were diagnosed and had gone gluten free. These miscarriages can happen at any time in pregnancy and sadly, are often late-term miscarriages. There is a suspicion that they may be due to malnourishment of the fetus [16] .
Abortion, low birth weight of baby and duration of breast feeding were not significantly related to the severity of CD among untreated women. Results indicated that the gluten-free diet reduced the relative risk of abortion by 9.18 times. reduced the number of low birth weight babies from 29.4% to zero (p < 0.05), and increased the duration of breast feeding 2.38 times (p < 0.10). The high incidences of abortion, low birth weight babies and short breast-feeding periods were effectively corrected by gluten-free diet in women with CD [16] .
The result in Table 6 shows that 52.3% of patients had complete abortion without any live children, and that 28.4 % of patients had either single or more live children. Both groups of patients presented a higher level of AtTg IgA antibody than the control groups. This result reveals the chance of an infected woman giving live birth was very poor, especially when the patient had latent or asymptomatic infection with coeliac disease.
The result in Table 7 shows that 34.8% of aborted women had single abortion, and the AtTg IgA antibody showed a high level in the single abortion and the other groups of patients (double and multiple abortions) in comparison to the control groups. An analysis of the cases that emerged from this study and those reported in the literature show that the tests to identify the CD should extend to the population with a risk of developing this disease. These subjects should include those with a family history or clinical symptoms, in particular women with a history of multiple abortions. In these cases, there are grounds for suspecting an atypical form of CD [15] [16] [17] [18] [19] . Table 8 shows a direct correlation between AtTg IgA and anti-Toxoplasma IgG antibody, and an indirect or negative correlation with anti-Toxoplasma IgM antibody although there was no statistically significant result. AtTg IgA had a significant negative correlation with age group, duration of abortion and abortion number. This result might suggest that AtTg IgA spontaneously increased with time in relation to patient ages as well as the specific condition of aborted women such as time and number of abortion.
Conclusions
There is a relationship between aborted women having Toxoplasma infection with AtTg antibody, which suggested there was a latent (asymptomatic) coeliac disease associated with pregnancy, leading to the spontaneous abortion. IgG was only indicative of previous exposures to Toxoplasma (recent or past). A single positive Toxoplasma IgG result should not be used to diagnose recent infections. Women aged 24-35 years were more susceptible to abortions than the other age groups, mostly at the first trimester of pregnancy. There was a direct correlation between AtTg IgA and anti-Toxoplasma IgG antibody. AtTg IgA spontaneously increased with time in relation to patient ages, as well as with specific conditions of aborted women such as time and number of abortion.
